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DETAILED ACTION 

Claims 1-20 are present for examination. 

Priority 

Acknowledgement is made that foreign priority either or domestic is claimed for 
this application and as such the filing date (10/20/2003) is being used for this 
examination. 

Information Disclosure Statement 

Acknowledgement is made that no Information Disclosure Statement (IDS) was 
provided with the application. 

Drawings 

The drawings are not objected and as such are accepted. 

Claim Objections 

Claim 20 is objected to because it is believed to be improperly dependent on 
claim 12, which is not a test method. For the purposes of this examination claim 20, 
which is a test method claim will be treated as being dependent on claim 13, which is 
the independent claim that first introduces a test method. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 12 recites the limitation "semiconductor chip" in the first line or preamble of 
the claim. There is insufficient antecedent basis for this limitation in the claim. For the 
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purposes of this examination it will be assumed that "the semiconductor chip" was 
intended to be "the semiconductor integrated circuit" that is present in claim 10 and on 
which claim 12 is dependent. Appropriate correction is required to overcome this 112 
rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Sharma (6910169), Giles et al. (4680760), and further in view of Matsuda et al. 

(5509132). 

1 . As per claim 1 , Sharma teaches a semiconductor integrated circuit comprising: 
A memory (wires column 4 line 31); 

An ECC circuit that has an error correction function of N (N is a natural 
number) bits for output data of the memory (column 5 lines 25-31). 
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Sharma does not explicitly teach the semiconductor integrated circuit comprising: 

An error detection circuit configured to output a signal indicative of the 
following fact, if a total of an error bit number n1 detected by the ECC circuit 
when a first data patter in testing target addresses of the memory is read out and 
an error bit number n2 detected by the ECC circuit when a second data pattern 
that is an inversion of the first data pattern in at least part of the testing target 
addresses is read out exceeds N. 

However in an analogous art Giles teaches a memory (column 2 line 53) wherein 
a first data pattern in testing target addresses of the memory is read out with errors 
(MISS) observed each time one accrues and when a second data pattern that is an 
inversion of the first data pattern is read out of the memory with errors (MISS) observed 
each time one accrues (column 4 lines 9-21). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to combine the teaches of Giles and Sharma described 
above since Sharma states that Sharma's teaching does not detect offsetting multiple 
error (column 4 lines 18-24) while Giles indicates that all errors will be detected using 
his teachings (column 4 lines 41-42). 

Giles and Sharma as combined above does not specifically teach outputting a 
signal indicative of when a total number of errors exceeds the error correction capability 
Nofan ECC. 
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However in an analogous art Matsuda teaches outputting a signal indicative of 
when a total number of errors exceeds the error correction capability N of an ECC 
(column 9 lines 39-42). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to combine the teaches of Giles with Sharma with the 
teaches of Matsuda, to indicate when a total number of errors in a memory exceeds the 
error correction capability N of an ECC used in-order to indicate that the ECC is not 
appropriate or capable of achieving the desired results of correcting all errors since 
ECC can only be used successfully if the number of errors does not exceed the 
correction capability of the ECC. 

2. As per claim 2, Giles teaches a BIST circuit configured to read the first data 
pattern out of the testing target addresses of the memory as a first operation, write the 
second pattern in at least a part of the testing target addresses as a second operation, 
and read out the written second data pattern (column 4 lines 9-21). 

3. As per claim 3, Giles teaches wherein the BIST circuit repeats the first and 
second operations while changing the testing target addresses (column 4 lines 9-21). 

4. As per claim 4, Giles teaches wherein the BIST circuit writes the first data pattern 
as background data in all the addresses of the memory before the first and second 
operations are repeated (column 4 lines 9-21). 

5. As per claim 5, Matsuda and Giles as combined above teaches wherein: 
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The ECC circuit outputs SEC signals indicative of the error bit numbers n1 
and n2 (Matsuda - column 8 lines 24-29, column 9 lines 39-42, column 1 1 lines 
20-25, and figure 1); 

The BIST circuit outputs a first reading signal during reading of the first 
data pattern, and a second reading signal during reading of the second data 
pattern (Giles - column 4 lines 9-21 and figure 1). 

The error detection circuit stores the error bit number n1 upon reception of 
the first reading signal, and the error bit number n2 upon reception of the second 
reading signal, and calculates n1+n2 by logic processing (Matsuda - column 9 
lines 39-42, column 1 1 lines 20-25, and figures 1 and 6). 

6. As per claims 6 and 15, Matsuda and Giles as combined above teaches wherein 
the error bit numbers n1 and n2 are stored in registers (Matsuda - column 8 lines 24-30 
and figure 6). 

7. As per claims 7 and 16, Matsuda and Giles as combined above teaches wherein: 

Only a bit among the bits of the testing target addresses in which the 
second data pattern has been written is set to be checked (Giles - column 4 lines 
9-21); 

The error bit number n2 is counted in for an error generated in the bit to be 
checked (Matsuda - column 8 lines 24-30). 

8. As per claims 8 and 9, Matsuda, Giles, and Sharma as combined above teaches 
the testing target addresses contain data bits and code bits, and bits other than the bit 
to be checked are part of the data/code bits (Sharma - column 6 lines 12-16). 
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9. As per claim 10, Matsuda and Giles as combined above teaches wherein: 

The ECC circuit outputs an SEC signal indicative of presence of an error 
to each of the bits of the testing target addresses (Matsuda - column 39-42); 

The BIST circuit outputs a state signal indicative of the first and second 
test patterns (Giles - column 4 lines 9-21 and figure 1); and 

The error detection circuit specifies the bit to be checked based on the 
state signal, and obtains the error bit number n2 for the bit to be checked based 
in the SEC signal (Giles - column 4 lines 9-21 and Matsuda - column 9 lines 39- 
42). 

10. As per claim 11, Sharma teaches wherein the N is a 1 (column 5 lines 27-31). 
11 As per claim 12, Matsuda and Giles as combined above teaches wherein the 
semiconductor integrated circuit constitutes a part of the system LSI (figure 1). 

12. As per claim 13, Matsuda teaches a test method of a semiconductor memory 
with an ECC circuit comprising: 

Detecting an error bit number n1 by using the ECC circuit that has an error 
correction function of N (N is a natural number) bits (column 8 lines 24-29, 
column 9 lines 53-54, and column 1 1 lines 20-25); 

Detecting an error bit number n2 by using the ECC circuit (column 8 lines 
24-29); and 

Determining whether a total of the error bit numbers n1 and n2 exceeds N 
or not (column 8 lines 24-29). 
Matsuda does not specifically teach: 
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Reading a first data pattern out of testing target addresses of a memory; 

and 

Writing/reading a second data pattern that is an inversion of the first data 
pattern in at least a part of the testing target addresses. 
However in an analogous art Giles teaches testing comprising: 

Reading a first data pattern out of testing target addresses of a memory 
(column 4 lines 9-21); and 

Writing/reading a second data pattern that is an inversion of the first data 
pattern in at least a part of the testing target addresses (column 4 lines 9-21. 
Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to combine the above teachings of Matsuda and Giles in- 
order to as stated by Giles catch all stuck-at-faults (column 4 lines 41-42) and determine 
correct-ability. 

1 3. As per claim 14, Giles teaches wherein after the first data pattern is written as 
background data in all the addresses of the memory, the reading of the first data patter 
and the writing/reading of the second data pattern are repeated while the testing target 
addresses are changed (column 4 lines 9-21). 

14. As per claim 17, Giles teaches determining the presence of an error for each of 
the bits of the testing target addresses (column 4 lines 9-21). 

15. As per claim 18, Giles teaches wherein the bit to be check is specified based on 
the first and second data patterns (column4 lines 9-21). 
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16. As per claim 1 9, Giles teaches wherein the first and second data patterns are 
generated in a chip (column 3 lines 29-30 and column 4 lines 9-21). 

17. As per claim 20, Matsuda teaches wherein the semiconductor integrated circuit is 
determined to be a defective product when a total of the error but number n1 and n2 
exceeds N (column 8 lines 24-29 and column 9 lines 39-41). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven D. Radosevich whose telephone number is 571- 
272-2745. The examiner can normally be reached on 9am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on 571-272-3819. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Steven D. Radosevich 

Examiner 

Art Unit 2138 
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